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Abstract: A technique for representing mathematical models of confusion, ambiguity, confusion, 

inconsistency, and inconsistency, neutrophilic logic is built on non-standard analysis. While truth 

membership, indeterminacy membership, and falsity membership are independent, 

indeterminacy is explicitly quantified in the Neutrosophic set. In many circumstances where we 

deal with conflicting and partial information, this is crucial. Differential equations are widely 

used in science and engineering to represent issues, and one of the newest areas of study is the 

study of differential equations with uncertainty. We used the Triangular Neutrosophic Cubic 

Linguistic Hesitant Fuzzy Set with the decision-making methods. Two methods are used in this 

study. The RANCOM method is used to compute the criteria weights of Innovation and 

Entrepreneurship Talent Cultivation. The PROMETHEE method is used to rank the alternatives. 

nine criteria and ten alternatives are evaluated by three experts. A case study is conducted to 

show the validity of the proposed approach. 

Keywords: Triangular Neutrosophic Cubic Linguistic Hesitant Fuzzy; Innovation and 

Entrepreneurship; Collaborative Education. 

______________________________________________________________________________ 

1. Introduction  

A novel similarity metric between Atanassov's intuitionistic fuzzy values was introduced by Chen 

et al. To obtain the aggregated decision matrix of each decision-maker, Chen et al.' suggested 

method aggregates each decision-maker's decision matrix and attribute weights using the 

evidential reasoning methodology. The intuitionistic fuzzy Archimedean Heronian aggregation 

(IFAHA) operator was proposed by Liu et al. Some characteristics and specific situations of these 

suggested operators were defined by Liu et al. Based on the suggested I2LGA operator, Liu and 

Chen presented a novel MAGDM technique using the I2LI. Each alternative's weighted positive 

University of New Mexico 



Neutrosophic Sets and Systems, Vol. 81, 2025                                                                                                                         604 

________________________________________________________________________________________________________ 

____________________________________________________________________________________________ 
Qing Tan, Chengcheng Wu, Xuan Li, Yao Yao, Quality Assessment of Innovation and Entrepreneurship Talent Cultivation in 

Universities from the Perspective of Collaborative Education Under Triangular Neutrosophic Cubic Linguistic Hesitant Fuzzy Set 

and negative scores were determined by Chen et al. Using the new scoring function and the linear 

programming (LP) methodology, Wang and Chen presented a novel MADM approach[1], [2].  

Decision-makers find it difficult to provide an accurate assessment of complicated issues in real-

world decision-making situations because of both subjective and objective elements. Decision-

makers typically have some reluctance to evaluate the ambiguous and uncertain quantities. One 

of the extensions of fuzzy set theory is intuitionistic fuzzy sets (IFS)[3], [4]. It has been discovered 

that IFS, which was initially presented by Atanassov, is consistent with handling vagueness 

among several higher order fuzzy sets. When there is insufficient information available to 

describe the impreciseness using the traditional fuzzy set, the idea of IFS can be seen as a suitable 

solution. Later, Liu and Yuan combined intuitionistic fuzzy sets with triangle fuzzy numbers to 

create triangular intuitionistic fuzzy sets[5], [6]. 

The triangle intuitionistic fuzzy set's primary feature is that its membership function and non-

membership function have triangular fuzzy values instead of exact ones. As a generalization of 

the classic set, fuzzy set, and intuitionistic fuzzy set, Wang et al.  Recently, I recently published a 

single-valued neutrosophic set, which is a subclass of a neutrosophic set introduced by 

Smarandache[7], [8]. In addition to dealing with inconsistent, indeterminate, and incomplete 

information, the single-valued neutrosophic set can independently express truth-membership 

degree, indeterminacy-membership degree, and falsity-membership degree. Because of the 

imperfections in the knowledge that humans acquire or perceive from the outside world, all the 

elements that are defined by the single-valued neutrosophic set are very appropriate for human 

thought. 

For instance, if the proposition is "Movie X would be hit," the human brain is undoubtedly unable 

to produce exact yes/no responses since indeterminacy is the area where one is unsure of the 

proposition's value between truth and falsity. It goes without saying that the intuitionistic fuzzy 

set is unable to handle and express indeterminacy and inconsistent information, whereas the 

neutrosophic components are better suited to do so. As a result, the single-valued neutrosophic 

set has developed quickly and has many uses[9], [10]. A few persuasive techniques were used to 

suggest the Hesitant Fuzzy Set and the Statement of Fuzzy Set, which permit an element to belong 

to a precise set. 

Fuzzy sets and intuitionistic fuzzy sets are generalizations of cubic sets, which were developed 

by Jun et al. They include two representations: one for the degree of membership and another for 

the degree of non-membership. Non-membership is considered over the regular fuzzy set, whilst 

the membership function is held in the form of an interval.  

2. Triangular neutrosophic cubic linguistic hesitant fuzzy numbers  

This section shows the definition of the triangular neutrosophic cubic linguistic hesitant fuzzy 

numbers (TNCLHFN)[11], [12]. Let two TNCLHFNs such as: 
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𝐴1 = {
𝑆𝜃1 , [𝑢1, 𝑣1, 𝑥1]; ([𝐵1

−, 𝐵1
+]; 𝐵1)

([𝐶1
−, 𝐶1

+]; 𝐶1), ([𝐷1
−, 𝐷1

+]; 𝐷1)
}                                                                                                           (1) 

𝐴2 = {
𝑆𝜃2 , [𝑢2, 𝑣2, 𝑥2]; ([𝐵2

−, 𝐵2
+]; 𝐵2)

([𝐶2
−, 𝐶2

+]; 𝐶2), ([𝐷2
−, 𝐷2

+]; 𝐷2)
}                                                                                                      (2) 

𝐴1 + 𝐴2 =

{
 
 
 

 
 
 
𝑆𝜃𝑎1+𝑎2 ,

[𝑢1 + 𝑢2, 𝑣1 + 𝑣2, 𝑥1 + 𝑥2],

(
[min(𝐵1

−, 𝐵2
−) , min(𝐵1

+, 𝐵1
+)]

,max(𝐵1, 𝐵2)
) ,

(
[min(𝐶1

−, 𝐶2
−) ,min(𝐶1

+, 𝐶1
+)],

max(𝐶1, 𝐶2)
) ,

(
[min(𝐷1

−, 𝐷2
−) ,min(𝐷1

+, 𝐷1
+)],

max(𝐷1, 𝐷2)
)
}
 
 
 

 
 
 

                                                                                                     (3) 

𝐴1 − 𝐴2 =

{
 
 
 

 
 
 
𝑆𝜃𝑎1−𝑎2 ,

[𝑢1 − 𝑢2, 𝑣1 − 𝑣2, 𝑥1 − 𝑥2],

(
[min(𝐵1

−, 𝐵2
−) ,min(𝐵1

+, 𝐵1
+)],

max(𝐵1, 𝐵2)
) ,

(
[min(𝐶1

−, 𝐶2
−) ,min(𝐶1

+, 𝐶1
+)],

max(𝐶1, 𝐶2)
) ,

(
[min(𝐷1

−, 𝐷2
−) ,min(𝐷1

+, 𝐷1
+)],

max(𝐷1, 𝐷2)
)
}
 
 
 

 
 
 

                                                                                                      (4) 

𝐴1𝐴2 =

{
 
 
 

 
 
 

𝑆𝜃𝑎1𝑎2 ,
[𝑢1𝑢2, 𝑣1𝑣2, 𝑥1𝑥2],

(
[min(𝐵1

−, 𝐵2
−) ,min(𝐵1

+, 𝐵1
+)],

max(𝐵1, 𝐵2)
) ,

(
[min(𝐶1

−, 𝐶2
−) ,min(𝐶1

+, 𝐶1
+)],

max(𝐶1, 𝐶2)
) ,

(
[min(𝐷1

−, 𝐷2
−) ,min(𝐷1

+, 𝐷1
+)]

,max(𝐷1, 𝐷2)
)
}
 
 
 

 
 
 

                                                                                                      (5) 

𝜔𝐴1 =

{
 
 

 
 
𝑆𝜃𝜔𝑎1 ,

[𝜔𝑢1, 𝜔𝑣1, 𝜔𝑥1],

([𝐵1
−, 𝐵1

+], 𝐵1),

([𝐶1
−, 𝐶1

+], 𝐶1),

([𝐷1
−, 𝐷1

+], 𝐷1) }
 
 

 
 

                                                                                                                               (6) 

𝐴1
𝜔 =

{
 
 

 
 

𝑆𝜃𝑎1𝜔
, [𝑢1

𝜔, 𝑣1
𝜔, 𝑥1

𝜔],

([(𝐵1
−)𝜔 , (𝐵1

+)𝜔], 1 − (1 − 𝐵1)
𝜔),

([(𝐶1
−)𝜔 , (𝐶1

+)𝜔], 1 − (1 − 𝐶1)
𝜔),

([(𝐷1
−)𝜔 , (𝐷1

+)𝜔], 1 − (1 − 𝐷1)
𝜔)}
 
 

 
 

                                                                                                     (7) 
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∑ 𝑤𝑗𝑛𝑗
𝑛
𝑗=1

{
 
 
 
 
 

 
 
 
 
 𝑆∏ 𝑎𝑗

𝑛
𝑗=1 , [∑ 𝑢1

𝑤𝑗𝑛
𝑗=1 , ∑ 𝑣1

𝑤𝑗𝑛
𝑗=1 , ∑ 𝑥1

𝑤𝑗𝑛
𝑗=1 ],

(
[
1 − ∏ (1 − 𝐵1

−)𝑛
𝑗=1

𝑤𝑗 ,

1 − ∏ (1 − 𝐵1
+)𝑛

𝑗=1
𝑤𝑗
] ,

1 − ∏ (1 − 𝐵1)
𝑛
𝑗=1

𝑤𝑗

) ,

(
[∏ (𝐶1

−)𝑤𝑗 , ∏ (𝐶1
+)𝑤𝑗𝑛

𝑗=1
𝑛
𝑗=1 ],

∏ (𝐶1)
𝑤𝑗𝑛

𝑗=1

) ,

(
[∏ (𝐷1

−)𝑤𝑗 , ∏ (𝐷1
+)𝑤𝑗𝑛

𝑗=1
𝑛
𝑗=1 ],

∏ (𝐷1)
𝑤𝑗𝑛

𝑗=1

)
}
 
 
 
 
 

 
 
 
 
 

                                                                               (8) 

 

3. A hybrid TNCLHFNs-RANCOM-PROMETHEE method for solving MCDM problems 

This section shows the steps of the proposed approach. RANCOM is used to compute the criteria 

weights. The PROMETHEE method is used to rank the alternatives. These methods are used 

under the neutrosophic sets to deal with the uncertainty and vague information.  

The RANCOM Method 

The steps of this method are organized as follows[13], [14]: 

1. Construct the decision matrix 

The decision matrix is built based on the opinions of the experts and decision makers. These 

matrices are used the neutrosophic numbers.  

2. Apply the score function 

The score function is applied to obtain crisp values in the decision matrix. 

3. Aggrege the decision matrix 

The decision matrix values are aggregated using the average method.  

4. Compute the rank of the criteria 

5. Generate the ranking comparison matrix between the criteria. 

𝑞𝑘𝑗 = [

𝑞11 ⋯ 𝑞1𝑛
⋮ ⋱ ⋮
𝑞𝑛1 ⋯ 𝑞𝑛𝑛

]                                                                                                                                  (9) 

Where  

𝑞𝑘𝑗 = {

1,    𝑖𝑓 𝑆(𝑄𝑗) < 𝑆(𝑄𝑘),

0.5,    𝑖𝑓 𝑆(𝑄𝑗) = 𝑆(𝑄𝑘),

0,    𝑖𝑓 𝑆(𝑄𝑗) > 𝑆(𝑄𝑘)

                                                                                                                               (10) 
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6. Compute the summed criteria weight 

𝑒𝑗 = ∑ 𝑞𝑘𝑗
𝑛
𝑘=1                                                                                                                                                          (11) 

7. Compute subjective weights  

𝑤𝑗 =
𝑒𝑗

∑ 𝑒𝑗
𝑛
𝑗=1

                                                                                                                                                                                 (12) 

The PROMETHEE Method 

This method is used to rank the alternatives.  

1. Normalize the decision matrix 

𝑛𝑖𝑗 =
𝑥𝑖𝑗−min(𝑥𝑖𝑗)

max(𝑥𝑖𝑗)−min(𝑥𝑖𝑗)
                                                                                                                                                        (13) 

𝑛𝑖𝑗 =
𝑚𝑎𝑥−𝑥𝑖𝑗

max(𝑥𝑖𝑗)−min(𝑥𝑖𝑗)
                                                                                                                                                        (14) 

2. Compute the relative difference between the alternatives. 

3. Compute the preference function 

𝑝𝑗(𝑎, 𝑏) = 0   𝑖𝑓 𝑛𝑎𝑗 ≤ 𝑛𝑏𝑗                                                                                                                               (15) 

𝑝𝑗(𝑎, 𝑏) = (𝑛𝑎𝑗 − 𝑛𝑏𝑗)  𝑖𝑓 𝑛𝑎𝑗 > 𝑛𝑏𝑗                                                                                                                              (16) 

4. Combined the preferences functions 

𝑦(𝑎, 𝑏) = [∑ 𝑤𝑗
𝑛
𝑗=1 𝑝𝑗(𝑎, 𝑏)]/ ∑ 𝑤𝑗

𝑛
𝑗=1                                                                                                        (17) 

5. Compute the leaving and entering outranking flows 

𝐹+ =
1

𝑚−1
∑ 𝑦(𝑎, 𝑏)𝑚
𝑏=1                                                                                                                                                        (18) 

𝐹− =
1

𝑚−1
∑ 𝑦(𝑎, 𝑏)𝑚
𝑏=1                                                                                                                                                        (19) 

6. Compute the net outranking flow 

𝐹(𝑎) = 𝐹+(𝑎) − 𝐹−(𝑎)                                                                                                                              (20) 

7. Ranking the alternatives. 

4. Case Study 

This section shows the results of the proposed approach to computing the criteria weights and 

rank the alternatives. This study uses 9 criteria and 10 alternatives to be evaluated: Practical 

Training, International Exchange, Interdisciplinary Learning Opportunities  
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Soft Skills, Employment Outcomes, Personalized Learning, Entrepreneurship, Technology 

Integration in Education, Industry-Academia Collaboration. These criteria are evaluated using 

three experts and decision makers. The alternatives are University-Industry Joint Training 

Programs, Entrepreneurial Incubators, Community-Engaged, Work-Integrated Learning, Project-

Based Collaborative Learning, International Exchange, Dual-Degree and Interdisciplinary 

Programs, Research-Based Collaborative Education, AI-Powered Personalized Learning Systems, 

Lifelong Learning 

Then we use the neutrosophic numbers to evaluate ethe criteria and alternatives as shown in 

Table 1. Then we apply the score function to obtain crisp values. Then we combined these values 

into a single matrix. We combined these values using the average method. Then we applied the 

steps to compute the criteria weights and rank the alternatives.  

Table 1. The experts ‘opinions. 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 

A

1 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

A

2 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

A

3 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

A

4 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

A

5 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

A

6 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

A

7 

{S2,[0.4,0.5,

0.6],([0.2,0.

{S1,[0.5,0.4,

0.7],([0.7,0.

{S2,[0.4,0.5,

0.6],([0.2,0.

{S3,[0.1,0.2,

0.3],([0.3,0.

{S3,[0.1,0.2,

0.3],([0.3,0.

{S1,[0.5,0.4,

0.7],([0.7,0.

{S2,[0.4,0.5,

0.6],([0.2,0.

{S2,[0.4,0.5,

0.6],([0.2,0.

{S1,[0.3,0.4,

0.6],([0.1,0.
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4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

A

8 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

A

9 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

A

1

0 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 

A

1 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

A

2 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

A

3 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

A

4 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

A

5 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

A

6 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 
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A

7 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

A

8 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

A

9 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

A

1

0 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 

A

1 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

A

2 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

A

3 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

A

4 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

A

5 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

A

6 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([
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0.5,0.8],0.4)

} 

0.4,0.7],0.3)

} 

0.4,0.7],0.5)

} 

0.1,0.3],0.6)

} 

0.1,0.12],0.

11)} 

0.1,0.12],0.

11)} 

0.4,0.6],0.1)

} 

0.5,0.8],0.4)

} 

0.1,0.3],0.6)

} 

A

7 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

A

8 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

A

9 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S2,[0.7,0.8,

0.9],([0.2,0.

4],0.1),([0.3

,0.5],0.5),([

0.1,0.3],0.6)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

A

1

0 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

{S3,[0.1,0.2,

0.3],([0.3,0.

6],0.1),([0.2

,0.4],0.2),([

0.5,0.8],0.4)

} 

{S2,[0.4,0.5,

0.6],([0.2,0.

4],0.3),([0.2

,0.5],0.3),([

0.1,0.12],0.

11)} 

{S1,[0.3,0.4,

0.6],([0.1,0.

4],0.2),([0.3

,0.5],0.5),([

0.4,0.6],0.1)

} 

{S1,[0.1,0.3,

0.5],([0.2,0.

7],0.3),([0.4

,0.6],0.1),([

0.4,0.7],0.3)

} 

{S2,[0.2,0.4,

0.4],([0.3,0.

6],0.2),([0.5

,0.7],0.5),([

0.2,0.7],0.1)

} 

{S1,[0.5,0.4,

0.7],([0.7,0.

9],0.3),([0.3

,0.8],0.6),([

0.4,0.7],0.5)

} 

 

Then we rank the criteria. Eq. (9) and Eq. (10) are used to generate ranking comparison matrix. 

Then we compute the summed criteria weight suing Eq. (11). Then we compute subjective 

weights using Eq. (12) as shown in Fig 1.  
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Fig 1. The criteria importance. 

The PROMETHEE Method 

Eq. (13) is used to normalize the decision matrix using Eqs. (13 and 14) as shown in Table 2. Then 

we compute the relative difference between the alternatives as shown in Fig 2. Then we compute 

the preference function between the alternatives as shown in Fig 3. Then we combined these 

preference functions into a single matrix. Then we compute the leaving and entering flows. Then 

we compute the net outranking flow. Then we ranked the alternatives as shown in Fig 4.  

Table 2. The normalization matrix. 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 

A1 0.119385 0.327731 1 0.710526 0.360185 0 0.574468 0.273342 0 

A2 0.406619 0.282913 0 0.676692 1 0.45 0.446809 0.548038 0.333333 

A3 0.524823 0.610644 1 0.710526 0.411111 0.741667 1 0.47226 1 

A4 0.723404 0.473389 0.338889 0 0.187037 0.347619 0.425532 0.691475 0.35 

A5 1 0.191877 0.566667 0.616541 0.116667 0.263095 0 1 0.45 

A6 0.425532 0.176471 0.537963 1 0.444444 0.578571 0.358156 0.188092 0.477778 

A7 0 1 0.116667 0.755639 0.555556 0.721429 0.141844 0 0.280556 
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A8 0.358156 0.663866 0.411111 0.913534 0.45 1 0.70922 0.369418 0 

A9 0.609929 0 0.651852 0.883459 0.35 0.3 1 0.548038 0.333333 

A10 0.574468 0.352941 0.783333 0.676692 0 0.360714 0.489362 0.47226 1 

 

Fig 2-a. The difference between the alternatives. 
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Fig 2-b. The difference between the alternatives. 

 

Fig 3-a. The preference values. 
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Fig 3-b. The preference values. 
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Fig 4. The rank of alternatives. 

Then we applied the sensitivity analysis between the ranks of the alternatives. We conducted ten 

cases in the criteria weights to show the rank of the alternatives under different cases as shown 

in fig 5. Then we applied the proposed approach to obtain the rank of alternatives.  
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Fig 5. The various criteria weights. 

In the criteria weights, we put all criteria with the same weight, then we rank the alternatives 

under this case, we show the alternative 1 is the best and alternative 3 is the worst. In the second 

case we increase the first criterion weight with 13%, then we put all other criteria with the same 

weight. In this case, we show alternative 1 is the best and alternative 3 is the worst. In the third 

case we increase the second criterion weight with 13%, then we put all other criteria with the same 

weight. In this case, we show alternative 1 is the best and alternative 3 is the worst. In the fourth 

case we increase the third criterion weight with 13%, then we put all other criteria with the same 

weight. In this case, we show alternative 1 is the best and alternative 3 is the worst. Fig 6 shows 

the net ranking of the alternatives. Fig 7 shows rank of the alternatives. 
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Fig 6. The net ranking of the alternatives. 
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Fig 7. The various ranks. 

 

5. Conclusions 

In this study, a decision-making model is developed for evaluation of Innovation and 

Entrepreneurship Talent Cultivation. Two MCDM methods are used such as RANCOM method 

to compute the criteria weights and the PROMETHEE method to rank the alternatives. These 

methods are used under the Triangular Neutrosophic Cubic Linguistic Hesitant Fuzzy Set to deal 

with uncertainty and vague information. 9 criteria and 10 alternatives are evaluated by three 

experts and decision makers. The results show alternative 1 is the best and alternative 3 is the 
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worst. The sensitivity analysis was conducted with ten cases to show the ranks of the alternatives. 

The results show the ranks of the alternative are stable in different cases. 
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